Remediation of Hg(II) from solutions using Cajanus cajan husk as a new sorbent.
In this work, biosorption of mercury(II) from solutions by normal and chemically modified husk of Cajanus cajan has been explored under batch conditions. The thermogravimetric analysis of the normal biosorbent showed a surface water loss of 6.56%, 9.26% volatile matter, and 81.81% organic matter. The scanning electron microscope image indicates that the biosorbent exhibited irregular and porous structures. The Fourier transform infra-red spectrum confirmed the presence of functional groups which are responsible for biosorption of mercury (II) from solutions after activation. The influence of initial pH of solutions, initial metal concentrations, and temperature on mercury(II) uptake by the biosorbents was evaluated. The biosorption followed the Langmuir model. Maximum metal uptake was obtained as 68 and 82 mg/g for an initial mercury(II) concentration of 150 mg/L for normal and chemically activated biosorbents, respectively, at a most favorable solution pH of 5.5. The kinetics of sorption obeyed the pseudo-second-order model. An endothermic nature of the biosorption process was observed. A two-stage biosorber reduced the consumption of the biosorbents by 3.49% and 16.52% for 100 and 150 mg/L, respectively. The novelty of the work is C. cajan husk proves to be a potential biosorbent for mercury(II) from solutions.